Introduction
Suicide is the fourth leading cause of death in Korea. The Korean suicide rate is the highest of any member country of the Organisation for Economic Cooperation and Development (OECD). Therefore, suicide is regarded as one of the most serious public health and social issues in Korea. 1 It is well known that more than 90% of all suicides are attributable to an emotional or psychiatric illness. 2 Psychiatric diagnoses associated with completed suicide include major mood disorders, schizophrenia, and addiction disorders. 3 Suicide is a major cause of death in patients with schizophrenia, and the risk of suicide among patients with schizophrenia is almost constantly 20 times higher than that seen in the general population. 4 Up to 50% of patients with schizophrenia are reported to attempt suicide at some time in their life. 5 In particular, a large proportion of suicides among schizophrenia patients occurs during or shortly after hospitalization. 6, 7 It is, therefore, important to identify factors contributing to suicide risk for hospitalized patients with schizophrenia, in order to aid prevention.
Several studies have examined the association between suicide risk and clinical characteristics in patients with schizophrenia including male gender, age under 30 years, never-mar-ried marital status, depression, previous suicide attempts, history of substance abuse, repeated psychiatric hospitalizations, recent discharge from hospital, poor social support, and family history of suicide. [8] [9] [10] However, although trans-cultural and ethnic differences in suicide risk factors in patients with schizophrenia may exist, 11, 12 few attempts have been to identify cultural factors as determinants of suicidal behavior in this population. Furthermore, only a few studies have comprehensively evaluated the above variables in hospitalized patients with schizophrenia in Korea. In the present study, we examined the association between suicidality and the clinical and sociodemographic characteristics of schizophrenia patients hospitalized for chronic mental illness.
Methods

Subjects
All subjects were enrolled from the inpatient unit of a national mental hospital and met the DSM-IV 13 criteria for schizophrenia. The subjects had been hospitalized for more than 1 month, and had received a stable dose of antipsychotic medication for a minimum of 2 weeks prior to the study for stabilization of symptoms. Subjects were excluded from this study if they had neurological disorders, serious medical illness, or mental retardation or were unable to comprehend and complete all questionnaires. All patients gave their written informed consent to participate and the protocols were approved by the institutional review board.
Measures
Each subject's suicidal ideations were evaluated. Suicidal thoughts and a clear intent to be dead within 2 weeks regardless of a concrete plan for suicide were defined as current suicidal ideation, while vague feelings of being tired of living were not defined as suicidal ideation. To ascertain factors associated with current suicidal ideation, various socio-demographic and clinical characteristics of subjects were evaluated as follows: age, gender, educational level, marital status, smoking, age at onset, duration of illness, type of antipsychotics administered (typical or atypical), chlorpromazine-equivalent dosage of current antipsychotics, 14 history of previous suicide attempts, frequency of family visitations to the hospital during admission, and family (first and second degree) history of schizophrenia, depression, alcoholism, and completed suicide were recorded. Family history of completed suicide, depression, and alcoholism were combined as one variable as they had similar characteristics in terms of their relationship with suicide and as their relatively low prevalence would otherwise have resulted in a lack of statistical power. Personal history of attempted suicide and family history of completed suicide and psychiatric illness were obtained by interviewing a close family member as well as the subject.
Interrupted and aborted suicide attempts 15 were included in the suicide attempt history.
Measures for psychopathology included the Positive and Negative Syndrome Scale (PANSS) 16, 17 to evaluate psychotic symptoms; the Calgary Depression Scale for Schizophrenia (CDSS), 18, 19 an objective measure with specificity for depressive symptoms in patients with schizophrenia; 20 the Beck Depression Inventory (BDI), 21, 22 a subjective measure for depression; the Alcohol Use Disorders Identification Test (AUDIT), 23, 24 a self report test for screening of alcohol abuse; the SimpsonAngus Scale (SAS) 25 for extrapyramidal symptoms; and the first three items of the Scale to assess Unawareness of Mental Disorder (SUMD) 26 for general insight into their schizophrenia. Higher scores of the SUMD indicated poor insight. Alcohol abuse as a variable was defined by a score above 7 on the AUDIT.
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Statistical analysis
Subjects were divided into two groups according to current suicidal ideation. Socio-demographic and clinical characteristics were compared between the two groups using an independent t-test or chi-square test, as appropriate. To identify the interactions among variables that were related to suicidal ideation in the univariate analysis, Pearson correlation coefficients were calculated for continuous variables and independent t-tests were conducted for categorical variables. Factors associated with current suicidal ideation in the univariate analyses (p<0.1) were entered simultaneously into multivariate models (logistic regression analyses) to assess the independent association between those factors and suicidality. An exploratory analysis was performed to investigate whether specific psychotic symptoms had any association with suicidal ideation; all PANSS items were compared according to the presence of suicidal ideation using an independent t-test. Data were analyzed using the SPSS program (version 13.0 for Windows). Statistical significance was defined as p<0.05 (two-tailed), while in the exploratory analysis it was defined as p<0.01 (two-tailed) to avoid a Type I error resulting from multiple testing.
Results
A total of 84 subjects participated in the study. The sample included 45 men (53.6%) and 39 women, with a mean age of 37.4±7.1 (range 22-55) and a mean duration of illness of 12.9±6.1. Of the participants, 43 (51.2%) subjects had a current suicidal ideation. Comparisons of sociodemographic and clinical characteristics between the groups according to a current suicidal ideation are shown in Table 1 .
Univariate analysis
Significant differences were found in the demographic and clinical characteristics of the two groups, specifically in their level of education, their age at the onset of schizophrenia, and their family history of completed suicide, depression, or alcoholism. Among the assessment scales, scores on the CDSS, the BDI, and general psychopathology of the PANSS were significantly higher in patients with suicidal ideation than in those without. Of the 30 items of the PANSS, only four items (G1 somatic concern, G2 anxiety, G3 guilt feelings, and G6 depression) showed significant positive associations with suicidal ideation (all p-value <0.01). Patients with suicidal ideation tended to be older, to have a history of previous suicide attempts, to receive fewer than one family visit to the hospital per month, and to have a higher total PANSS score and a lower SUMD score, although these factors did not reach statistical significance (p<0.1). Gender, marital status, duration of illness, type and dose of administered antipsychotics, smoking, alcohol abuse, family history of schizophrenia, and score on the SAS were not associated with current suicidal ideation.
Interactions between factors associated with suicidal ideation
The correlation coefficients between variables that were associated with suicidal ideation in the univariate analysis are shown in Table 2 . The SUMD score was negatively correlated with the CDSS and BDI scores. The scores on the BDI and general psychopathology of the PANSS were significantly correlated with the CDSS score.
Patients with fewer than one family visit per month were significantly older (39.5±6.2 vs. 35.9±7.3; p=0.027) and had significantly higher BDI scores (27.0±12.5 vs. 19.4±11.4; p= 0.006) than those with more than one family visit per month. Family history did not show any significant associations with other variables related to suicidal ideation.
Multivariate analysis
Odds ratios for associations with suicidal ideation in subjects were calculated by a logistic regression analysis adjusting for variables that were related to the suicidal ideation at a level of p<0.1 in the univariate analysis (Table 3) . Since the CDSS, BDI, and general psychopathology of the PANSS all represent depressive symptoms and they were significantly associated with each other, only the CDSS was entered into the model. The multivariate analysis revealed that later age of illness onset, previous suicide attempt, family history of 
Discussion
In this study, we observed that suicidal ideation was common (53.6%) in hospitalized patients with schizophrenia. Depression, previous suicide attempts, later age at onset of schizophrenia, family history of suicide, depression, or alcoholism, and fewer than one family visit per month were associated with the greater suicide risks in inpatients with schizophrenia.
Depression is an important risk factor for suicide in both the general population and in schizophrenia patients. 27, 28 In a review of 270 schizophrenic suicides, depressive symptoms were noted by their clinicians during the last period of contact before the suicide in approximately 60% of cases. 29 Among the factors associated with suicidal ideation in this study, depression was the only modifiable factor in patients. In the thirty items of the PANSS, only four items, which were depression subfactors of the PANSS, 30 were associated with suicidal ideation. Therefore, our study supports earlier reports suggesting the importance of effective management of depressive symptoms in schizophrenia to minimize suicide risks. 31 The frequency of family visitations to the hospital during the admission period was used as a variable representing level of family support. The prevalence of suicidal ideation was significantly higher in patients with fewer than one family visit per month. Moreover, subjective depressive symptoms measured using the BDI were significantly more severe in these patients than in those with more than one family visit per month. These findings are also compatible with previous research, which has reported a correlation between poor social support and suicidality. 32, 33 A recent study on the suicidality of inmates in Korea also reported that the number of visitations by significant others was significantly related to suicide attempts. 34 In Korean society, family is a more important source of environmental support than it is in Western society. Furthermore, the family plays a crucial role for schizophrenia patients because they tend to live with their family, according to Korean cultural tradition, rather than in residential facilities or individual homes, as in Western countries. 35, 36 The findings of this study support the view 31 that family support systems can be an important protective factor against suicidality in patients with schizophrenia.
Family history of psychiatric illness was also associated with increased suicidality of patients. In our subjects, high prevalence of schizophrenia in family members (28.6%) was observed, confirming the hereditary factors in the pathogenesis *adjusted for all other variables in the model. OR: odds ratio, CI: confidence interval, CDSS: Calgary Depression Scale for Schizophrenia, SUMD: Scale for Unawareness of Mental Disorder of schizophrenia. However, suicidality did not differ according to family history of schizophrenia. Rather, a family history of suicide, depression, and alcoholism was significantly more frequent in patients with suicidal ideation than in those without. Earlier studies have reported that a family history of suicidal behavior is found significantly more often in schizophrenia patients who attempt or commit suicide than among patients who have never exhibited suicidal behavior. [37] [38] [39] In a recent study on suicidality in those with first episode psychosis and in high-risk persons, psychiatric family history including affective disorder and substance abuse was associated with an enhanced risk of attempted suicide. 40 Parents' substance abuse was also associated with adolescents' lifetime history of suicidal ideation. 41 Both depression and substance abuse were related with low serotonergic activity and were some of the most important risk factors for suicide both in those with schizophrenia and in the general population. 5, 42, 43 Therefore, genetic transmission of these psychiatric illnesses as a risk factor for suicide is one possible explanation for this finding. 44 From a biological perspective, suicidality may be inherited independently from schizophrenia per se. However, environmental and nongenetic factors such as shared exposure to family stress and common lifestyles could contribute to the suicidal behavior of both patients and their family members. 45 Previous attempted suicide in patients with schizophrenia is an important clinical indicator for both further attempts and completed suicide. 31, 46 In a previous study of Korean schizophrenia patients, a history of suicide attempts was predictive of current suicidality. 47 In our previous study on a general population, patients who had previously attempted suicide were significantly more likely to have current suicidal ideation. 48 The findings of this study are compatible with those of previous studies and suggest that patients with a history of suicide attempts should be managed with special attention aimed at preventing further suicidal behavior. In this study, later age at onset of schizophrenia was independently associated with current suicidal ideation. In previous studies, earlier age of illness onset was associated with suicidality in schizophrenia. 49, 50 Those studies suggested that an earlier age of illness onset was related with more severe psychopathology and a poorer prognosis, which might be associated with suicidality. However, recent studies carried out in Taiwan and Denmark identified a later age at onset of symptoms as one of the predictors of suicide risk in schizophrenia. 51, 52 Those studies suggested that developing a serious mental illness at a later age may make life more unbearable to the affected individual than is the case for those whose illness began earlier in life. Further studies are warranted to evaluate this relationship between suicidality and age of illness onset.
In previous studies, smoking and alcohol abuse were reported to be associated with suicidality in schizophrenia. 31, 53 However, results of the present study did not support those results.
The reason for the inconsistency may be that all subjects in this study were hospitalized and had limited access to cigarettes and alcohol.
Insight was a risk factor for current suicidality in the univariate analysis of the present study, but its significant association disappeared in a multivariate analysis. Previous studies have found that awareness of psychiatric condition was associated with increased risk of suicide, and this association was mediated by depression and hopelessness for the future. [54] [55] [56] In our study, good awareness of the illness was associated with depression. Thus, clinicians should pay particular attention to feelings of demoralization when managing suicide risk in schizophrenic patients and try foster hopeful attitudes toward the future. 31, 57 The strengths of our study are that comprehensive sociodemographic and clinical data including familial factors were obtained and well-validated assessment scales were used. However, this study has limitations that must be addressed when trying to generalize from the results. Recall bias might have influenced the information concerning family history. All subjects in the study were inpatients, and most of them were chronic patients. Nevertheless, our study confirmed that hospitalized chronic schizophrenia patients in Korea had similar risk factors for suicide as have been reported in previous studies. Moreover, we found out that familial factors, both social and biological, may contribute to suicidality in schizophrenia patients in Korea. In the future, a genetic study of schizophrenia patients and their family members should help to confirm biological risk factors for suicidality. Moreover, a longitudinal study to evaluate the effects of family intervention and the management of depression on reducing suicidality in schizophrenia patients is needed.
In conclusion, our study suggests that depression, previous suicide attempts, later age of illness onset, family history of suicide, depression, or alcoholism, and poor support system such as fewer than once family visitation per month may be related to suicidality in hospitalized schizophrenia patients. These factors should be evaluated to predict and prevent suicidal risk in patients with schizophrenia. Furthermore, modifiable factors such as depression and poor psychosocial support should be managed to reduce suicidality.
